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Abstract

The preparation of safe and cost-effective herbal formulations have been reported for their advantages over various
chemically designed/ synthesized crude drugs preparations like their respective improved solubility, bioavailability, non-
toxicity, improved pharmacological activity, sustained delivery and improved resistance against physical and chemical
degradation. Various herbal compounds based nanoparticles has been explored for their potent therapeutic efficiency against
pathophysiological conditions as compared to crude drugs preparations. Green synthesis of herbal based nanoformulations
has been reported very safe biomedical approach over several metallic nanoparticles and metal based nano-herb combination
showed better efficacy against different pathophysioloical conditions. So, this mini-review is an effort to know the implicit
role of medicinal herbs in synthesizing nanomaterials to explore their physiological compatibility and therapeutic efficacy to

carry out safe and cost effective clinical and biomedical approaches.
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Introduction

Herbal medicines have been used from very ancient
times to treat various diseases with low side effects as
very safe therapeutic approach as compared to
chemically synthesized medicines."*® So, these days,
an improved novel phyto-pharmaceutical approach can
solve the clinical and pharmaceutical needs of herbal
medicines to develop various novel drug delivery
systems includes microspheres, sub-micron particles,
nanoparticles, liposomes, solid lipid nanoparticles and
micelles.*® In most conventional drug dosage
administrations, only a limited amount of administered
dose targets the specific site, while the majority of the
drugs get dissipated throughout the body depending on
their respective physicochemical and biochemical
properties that resulted low therapeutic effect. Among
all novel drug delivery systems, nano-formulations are
considered to be an important drug delivery system
which have most potent site-specific targeted delivery
of administrated or loaded drugs. So, several medicinal
plants or herbs and its bioactive molecules based
formulation have been biomedically engineered and
explored for studying their efficacy and valediction
against various fatal diseases.®® Hence, overall effect
of administrated drugs must have sensitive reduction
in toxicity or adverse effects and despite all

remarkable recent methodologies, design and
engineering of herbs based nanomaterials systems
have more safe and cost effective -established
multiform interactions within the specific biological
and physico-chemical as well as patho- physiological
environment.’**®

Nanomaterials: Herbonanoceuticals

Nanomaterial have been reported as highly efficient
transport module for loaded chemical and biological
compounds includes micelles, polymers, carbon tubes,
gold, silver and liposomes.***® Nanocarriers are
currently exploit in various drug delivery systems due
to having their improved bioavailability and sustained
delivery when wused in various well known
chemotherapies. These bio-medically engineered
nanocarriers are designed into various modified forms

like polymerconjugates, gold nanoshells and
nanocages, polymeric nanoparticles, lipid-based
carriers, dendrimers, carbon nanotubes, gold

nanoparticles and lipid-based nanomaterials like
liposomes and micelles. These various types of
biomedically engineered nanomaterial being used in
nanocarriers which reported to allow their positive
hydrophobic and hydrophilic interactions with loaded
drugs which showed safe and sustained delivery of
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loaded drugs throughout the body. Only problem
associated with long term administration of
nanocarriers based drug delivery is their unwanted or
untraced toxicity at physiological and molecular
level.'**"  Gardea-Torresdey et al. reported the
synthesis of gold and silver nanoparticle by using
herbal extracts for exploring their delivery potency as
safe and cost effective herbal based therapeutic
approach being used as herbonanoceuticals.’>*” In past
recent years, vitamins, carbohydrates, plant extracts
and biodegradable polymers are used to prepare green
technology based nanoparticles and herbal plant
extracts are considered to be the best reducing agents
due to their pilot-scale production.’®*® Polyphenols of
plant extracts have well known excellent reducing
potential and their side chain groups (mostly —OH
group) due to which herbal plant extracts have more
potent antioxidant properties for scavenging free
radicals. Hence, plant extracts are observed to have
key role in capping and stabilizing nanoparticles to
increase  the  biocompatibility = of  designed
formulations.”®®  Gold nanoparticle were also
synthesized by using flower of Couroupita guianensis
tree that showed very rapid and cost-effective which
also possess good chemical or photo-thermal
functionality. These prepared herbal based gold
nanoparticle are studied for their anticancer activity by
using MTT assay, DNA fragmentation, apoptosis by
DAPI staining and comet assay for DNA damage.*>*’
Glucoxylans are extracted from seeds of Mimosa
pudica and being used to prepare gold nanoparticle
without using any stabilizing agent and tested for their
clinical efficacy.'®*

Conclusion

This mini review might be helpful to highlight the use
of herbal plants to synthesize nanomaterials for
exploring biomedical applications leading to a newer
concept of Herbonanoceuticals as a safe and cost-
effective green technology. Hence, herbs can be
considered as bio-medically engineered materials to be
manipulated at nanoscale level and designed
formulations. These designed herbo-metal
nanoformulations can be further explored to study
their respective biological activity, conjugation

potential, toxicity profile and stability as
herbonanoceutical approach for future therapeutics.
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